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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 9/9/2004 was filed after 
the mailing date of the Application #10/028,313 on 12/28/2001. The submission is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "frequency division 
unit for dividing the frequency of the signal outputted from the voltage control oscillator 
so as to output a second frequency-divided signal, said second frequency-divided signal 
having a divided frequency and a mixer unit for mixing the second frequency-divided 
signal outputted from the frequency division unit and the signal outputted from the 
voltage control oscillator so as to output a mixed signal" must be shown or the feature(s) 
canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
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and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of 
the drawing figures. If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 2, 4, 7, 9, 10, 12, 15 and 17 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Yamamoto et al. (US 6,006,078) in view of Lemay (US 
6,321,074). 

Regarding claim 1, Yamamoto discloses a voltage-controlled oscillator 
(VCO, Fig. 1 , 103) having a terminal for oscillating a signal whose frequency 
corresponds to a control signal applied to the terminal, a first frequency divider 
(Programmable divider, Fig. 1 , 1 04) for dividing the frequency of the signal 
outputted from the voltage-controlled oscillator so as to output a first frequency- 
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divided signal, said first frequency-divided signal having a divided frequency, a 
comparator (Phase comparator, Fig. 1 , 101) for comparing a phase of the first 
frequency-divided signal with that of a reference signal so as to output a 
difference signal representing a difference between the phase of the first 
frequency divided signal and that of the reference signal, a loop filter (LPF, Fig. 
1 , 102) for smoothing the difference signal outputted from the comparator so as 
to output the smoothed signal as the control signal to the terminal of the voltage- 
controlled oscillator (Yamamoto, Col. 1 , lines 24 - 50). 

However, Yamamoto does not specifically disclose a frequency division 
unit for dividing the frequency of the signal outputted from the voltage control 
oscillator so as to output a second frequency-divided signal, said second 
frequency-divided signal having a divided frequency and a mixer unit for mixing 
the second frequency-divided signal outputted from the frequency division unit 
and the signal outputted from the voltage control oscillator so as to output a 
mixed signal. In an analogous art, Lemay discloses a frequency division unit (Fig. 
2, 32) for dividing the frequency of the signal outputted from the voltage control 
oscillator so as to output a second frequency divided signal, said second 
frequency-divided signal having a divided frequency and a mixer unit (Fig. 2, 30) 
for mixing the second frequency-divided signal outputted from the frequency 
division unit and the signal outputted from the voltage control oscillator so as to 
output a mixed signal (Lemay, Col. 3, lines 36 - 67) thereby eliminating spurious 
responses and providing harmonic isolation. Therefore, it would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to 
provide the technique of Lemay to the system of Yamamoto in order to eliminate 
spurious responses. Spurious responses in a transceiver can take place as a 
result of mixing between two or more external signals. 

Regarding claim 2, Yamamoto in view of Lemay discloses a second 
frequency divider (Fig. 2, 32) for dividing the frequency of the signal outputted 
from the voltage control oscillator (Lemay, Col. Col. 3, lines 43 - 52). 

Regarding claim 4, Yamamoto in view of Lemay discloses a frequency 
divider (Fig. 2, 32) for dividing the frequency of the signal outputted from the 
voltage control oscillator (Fig. 2, 28) and another frequency divider (Fig. 2, 34) 
connected therewith in series, said frequency divider (Fig. 2, 34) adapted to 
divide an output signal outputted from the frequency divider (Fig. 2, 32) and said 
frequency divider (Fig. 2, 32) being served as the frequency division unit so as to 
supply the signal outputted from it to the mixer unit (Fig. 2, 30) (Lemay, CoL 3, 
lines 36-61). 

Regarding claim 7, Yamamoto in view of Lemay discloses that the 
frequency division value Mi in the programmable divider (Fig. 1 , 1 04) is changed 
by a program input from a controller in accordance with the frequency to be set 
when a reception frequency is changed so that the oscillating frequency of the 
VCO (Fig. 1 , 103) can be arbitrarily changed by changing the frequency division 
value Mi (Yamamoto, Col. 1 , lines 45 - 50). 
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Regarding claim 9, the claim is interpreted and rejected for the same 
reason as set forth in claim 1 . 

Regarding claim 10, the claim is interpreted and rejected for the same 
reason as set forth in claim 2. 

Regarding claim 12, the claim is interpreted and rejected for the same 
reason as set forth in claim 4. 

Regarding claim 15, the claim is interpreted and rejected for the same 
reason as set forth in claim 7. 

Regarding claim 17, Yamamoto in view of Lemay discloses a mobile radio 
device (a radio receiver) having the frequency synthesizer (Yamamoto, Col. 1 , 
lines 1 3 - 23 and Lemay, Col. 1 , lines 24 - 39). 

5. Claims 3, 8, 1 1 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamamoto in view of Lemay as applied to claim 1 above, and further 
in view of Jokura (US 5,856,761 ). 

Regarding claim 3, Yamamoto in view of Lemay discloses a second 
frequency divider (Fig. 2, 32) for dividing the frequency of the signal outputted 
from the voltage control oscillator (Lemay, Col. Col. 3, lines 43 - 52). 

However, Yamamoto in view of Lemay as applied to claim 1 above does 
not specifically disclose that the frequency divider divides on the basis of a 
frequency division ratio, said frequency divider being able to switch setting of the 
frequency division radio. On the other hand, Jokura teaches switching the 
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frequency division ratio (Jokura, Col. 1, lines 56 - 58), Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made 
to provide the technique of Jokura to the modified system of Yamamoto and 
Lemay to provide a PLL frequency synthesizer which is capable of high-speed 
channel switching without generating a high number of spurious signals in a large 
capacity communication system with small channel intervals using high reference 
frequency. 

Regarding claim 8, Yamamoto in view of Lemay and further in view of 
Jokura discloses switching the frequency division ratio so as to set an average 
value from the switched frequency division ratios to a desired frequency division 
ratio (Jokura, Col. 1, lines 56 - 64). 

Regarding claim 1 1 , the claim is interpreted and rejected for the same 
reason as set forth in claim 3. 

Regarding claim 16, the claim is interpreted and rejected for the same 
reason as set forth in claim 8. 

6. Claims 5 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto in view of Lemay as applied to claim 1 above, and further in view of 
Tsukahara et al. (US 6,181,181). 

Regarding claim 5, Yamamoto in view of Lemay as applied to claim 1 
above discloses a mixer (Lemay, Fig. 2, 30). 
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However, Yamamoto in view of Lemay does not specifically disclose that 
the mixer unit has a first and a second phase shifter, a first and second mixer 
and an adder. In contrast, Tsukahara teaches a mixer circuit (Fig. 4, 21 1) 
comprising a first phase shifter (Fig. 4, 212) adapted to generate first and second 
signals, said first signal being shifted 90 degree away from the second signal; a 
/ second phase shifter (Fig. 4, 213) adapted to generate third and fourth signals, 
said third signal being shifted 90 degree away from the fourth signal; a first mixer 
(Fig. 4, 215) adapted to mix one of the first and second signals outputted from 
the first phase shifter and one of the third and fourth signals outputted from the 
second phase shifter; a second mixer (Fig. 4, 216) adapted to mix other of the 
first and second signals outputted from the first phase shifter and other of the 
third and fourth signals outputted from the second phase shifter; and an adder 
(Fig. 4, 217) adapted to add a mixed signal by the first and a mixed signal by the 
second mixer (Tsukahara, Col. 1, lines 55 through Col. 2, line 35). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the teaching of Tsukahara to the modified system 
of Yamamoto and Lemay to provide a phase shifter that obtains the two output 
signals in which the phase difference between the signals is substantially 90 
degrees and has a small circuit area. 

Regarding claim 16, the claim is interpreted and rejected for the same 
reason as set forth in claim 5. 
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7. Claims 6 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto in view of Lemay as applied to claim 1 above, and further in view of 
Yamagishi et al. (US 6,516,186). 

Regarding claim 6, Yamamoto in view of Lemay as applied to claim 1 
above discloses a mixer unit (Lemay, Fig. 2, 30). 

However, Yamamoto in view of Lemay does not specifically disclose that 
the mixer unit is served to be able to switch as an upconvert mixer and a 
downconvert mixer according to a control signal from an outside. On the other 
hand, Yamagishi teaches that the frequency mixer (Fig. 10, 1 - 6) can be 
switched as an upconvert mixer and a downcovert mixer according to a local 
frequency signal from an outside (Yamagishi, Col. 1 , lines 26 - 35). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the teaching of Yamagishi to the modified system 
of Yamamoto and Lemay to provide a new and improved image-rejection 
receiver, which can cancel an image signal completely. 

Regarding claim 14, the claim is interpreted and rejected for the same 
reason as set forth in claim 6. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Tobise et al. (US 6,229,399) discloses a multiband PLL frequency 
synthesizer. 

Damgaard et al. (US 6,526,265) discloses a transmitter for a wireless 
handset having a modified translation loop architecture. 

Gillig (US 5,604,468) discloses a frequency synthesizer with temperature 
compensation and frequency multiplication. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Un C Cho whose telephone number is (703) 305-8725. 
The examiner can normally be reached on M - F 8:00AM to 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lester Kincaid can be reached on (703) 306-3016. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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